Objective: To study the functional outcome of surgically managed malleolar fractures at ankle and to assess the results of complication. Introduction: Ankle fracture is a common injury with potentially significant morbidity associated with it. Regardless of the method of the intervention, main goal is to restore normal anatomy. Complications associated with both conservative and operative management are an important consideration in decision making. Patient selection is very important in deciding the type of management. This paper provides an update to surgical management of ankle fractures. Methodology: Medical records of 96 patients were studied and data was collected which includes the demographic data, fracture details, intraoperative and postoperative details. Then patients were called up for follow-up. The functional outcome of these patients was assessed subjectively using OLERUD MOLANDER ANKLE SCORE (OMA) score. Objective and radiological outcome was assessed using cedell's criteria. Results: Among the 96 patients we achieved excellent and good subjective results in 60 (62.5%) patients; Good objective result in 72 (75%) patients; Good radiographic results in 80 (83.4%) patients. In our study, patients with unimalleolar fractures had the best outcome. Trimalleolar fractures had the worst outcome. Bimalleolar fracture had intermediate outcome. With regards to lateral malleolar fracture fixation modality, patients with rush nail achieved good to fair radiological and objective outcome with no poor outcomes With regards to medial malleolar fracture fixation modality, patients with Tension band achieved good objective and radiological outcome and there were no poor outcomes. In patients with malleolar screw fixation 62.5 % patients achieved good objective and 75 % patients achieved good radiological outcome. Patients with complications has poorer outcome. In patients with superficial infection the outcome was poorer.
Introduction
Ankle fractures are one of the most common lower limb fractures [1] they account for 9% of all fractures [2] representing a significant portion of the trauma workload [3] . The annual incidence of ankle fracture is between 107 and 187 per 100,000 persons [4] [5] [6] , and around 2% of ankle fractures are open fractures [4] . Ankle fractures usually affect young men and older women, however, below the age of 50 ankle fractures are the commonest in men. After this age, females become predominant. Alcohol and slippery surfaces are each involved in nearly a third of the cases [6] . Twisting injuries and falls, followed by sports injuries [4] are the most common causes of ankle injuries. Diabetes and obesity are associated with fractures in middle aged and older adults [5] . Most fractures are associated with ligament injuries, and the magnitude and direction of the deforming force applied to the ankle joints directly correlate to the fracture. As has been shown experimentally by Paul L. Ramsey, about 1 mm lateral shift in talus produces about 42 percent of decrease in tibio-talar contact area [7] . Hence perfect anatomical reduction is required, which could be better, achieved by open reduction and better maintained by internal fixation.
Materials & Methods 2.1 Study Design: Retrospective Study

Source of Data
The data for this study was collected from 96 patients fulfilling the inclusion/exclusion criteria admitted as IP in Kadimi hospital during the period from January 2009 to August 2015
Sample size justification
The incidence of ankle fractures in Peter J. Daly et al. [8] study was 187 per 100,000/ year. So, anticipated/ hypothesized frequency of ankle fractures is taken as 18.7 % with confidence level of 90%, sample size comes as 116 according to OPEN EPI formula. As the present study is complete enumeration of patients admitted during the period from January 2009 to August 2015, the sample size of the present study comes to 96. Kadimi Hospital, Hyderabad, for surgical management of ankle fracture were studied.  102 patients were admitted during this period. Among them, 2 patients were lost from follow up due to various reasons and 4 patients were not fulfilling the inclusion/exclusion criteria. The remaining 96 patients were included in the study  Records of the 96 patients studied. Important data including patient details, mode of injury, date of injury, anatomy of fracture, and date of surgery were obtained from the records. Operative details taken from the records to determine the surgical technique.  The number patients of which the data is obtained and their respective years are depicted in the below 9 . Score is rated from 0 (totally impaired) to 100 (completely unimpaired) consisting of 9 questions. The first 3 questions include primary complaints (pain, stiffness and swelling), next 4 questions cover ability to perform simple tasks (stairclimbing, running and jumping) and the last two questions concern the patient's situation in everyday life. The subjective score was classified into four groups; Poor (<60), Fair (60-80), Good (81-90) and Excellent (>90)
Inclusion Criteria
Objective Outcome Criteria
Cedell Scoring System [10] S. Severe 1 This criterion includes 4 parameters viz., posterior malleolus, lateral malleolus, medial joint space and syndesmosis. These parameters are graded as mild moderate and severe for which 1, 2, 3 points are given respectively. A good rating has total score of >11, Fair score is between 8 and 10 Poor score is less than 7
Results
Epidemiology: The age of the studied patients were in the range of 20 -65 yrs. Most of the patients were in the age group of 50 -65 yrs with 60 patients (62.5%) being between 40-65 years and 36 patients (27.5%) being between 20 -39 years old. 56 patients (8.3 %) were male whereas 40 patients (41.7 % )were females. Left side was involved in 54.2% of patients as compared to the injury to the right side in 45.8% patients.
Mechanism of injury:
The most common mode of injury was found to be road traffic accidents (50 %) followed by slip and fall (41.7%) and others contribute to 8.3%.
Associated Medical Problems:
The total number of patients with the other co-morbid conditions was 60. Out of which 24 patients were diabetic, 16 patients with hypertension, bronchial asthma in 4 patients, and two each having hypothyroidism, coronary artery disease and CVD. 
Fixation modality Fibula fixation
In our study, fibula was fixed with either by 1/3 rd Tubular plate or by Rush nails. Rush nail was mostly used in transverse fractures, short oblique fibula fractures where overriding is not expected. It was not used in the spiral fractures which is seen in PER injuries which if used will results in overriding of the fragments and would disturb the congruity of the joint. The present study found that all the patients managed with rush nails had a good or fair functional result. In addition, patients with Rush nail treatment were able to resume full weight bearing by 8.6 weeks whereas patients fixed with screws and plates resumed weight bearing by 10.3 weeks which was one and half week later compared to patients fixed with rush nails. This was similar to the study conducted by Pritchett JW et al. [12] whose patient's experienced early resumption of weight bearing compared to plate fixation. Rush pin in distal third fibular fracture is a safe and effective method of surgery that could be performed easily as well as minimal soft tissue disruption and did not require secondary surgery to remove the wire, and showed sufficient stability after fixation [13] , while it may not control the rotation of fragment neither can effectively maintain the length of the fibula as compared with the plate fixation but such situation can be kept to minimum with good surgical and postoperative management [13] . Hence rush nailing can be encouraged as a good modality of treatment wherever possible for fibula fixation.
Medial malleolus fixation
In our study medial malleolus was fixed with either by Tension band wiring or by Malleolar screw. The current study showed that mean OMAS of 86 was achieved in patients treated Malleolar screw fixation and a mean OMAS of 93 was achieved in patients with Tension band wiring. This agrees with the results of Mohammed et al. [14] who achieved excellent and good results in 80% patients with malleolar screw fixation and 90 % in patients with tension band wiring. In our study the mean time for full weight bearing for patients with tension band wiring was 9 weeks where as with malleolar screw fixation was 10.2 weeks. Mohammed et al. [14] in their study have opined that the tension-band wiring is more technically advantageous for small fragment fixation of medial malleolar fractures and may be more available and its usage could translate into overall cost saving when applied to the large number of ankle fractures treated surgically in our country. We agree with their study however it is not recommended for the fixation of vertical fracture medial malleolus [15] . In our study of 96 fractures treated, 10% of patients had syndesmotic screw fixation. All belonged to type C Weber injury. At follow-up the mean Olreud and Molander score was 70. This was similar to the study conducted by Weening et al. [16] who had 12% of patients treated with syndesmotic screw fixation the mean Olreud and Molander score during follow up was 74.1%. In all the patients, we removed the syndesmotic screw 10-12 weeks after the surgery and allowed weight bearing. According to Hak et al. [17] a posterior malleolus fracture is present in 14% to 44% of patients with an ankle fracture. Findings of our present study correlate with their observation. In our study 20.8 % patients had posterior malleolus fracture. In a study by Broos [18] et al have found that if there was a posterior fragment present, only 66% of the patients had an excellent or good result compared with 81% of the patients without a posterior fragment. In our study 60 % of patients had excellent or good results if there was a posterior fragment present where as it was 84% without a posterior fragment. They also noted that increasing posterior malleolar fragment size was associated with poorer functional outcomes than a large posterior fragment. We agree with their study as we found that poor results in functional outcome (33%) was obtained in patients with larger posterior fragment in spite of surgical fixation, where as there were no patients with poor outcome in patients with small unfixed posterior fragment.
Postoperative immobilization
Early mobilization has been associated with an increased risk for wound complications. Based on the current literature, a patient with higher risk for postoperative infection should probably be treated with a cast following ankle fracture surgery [19] . In obese and diabetic patients a longer period of non-or partial weight bearing is recommended, as premature weight bearing is the greatest contributing factor to a loss of reduction in this patient population [20] .
A significantly lower number of infections were observed when a cast was applied in the operating room following ankle fracture operations. Furthermore, cast application in the operating room probably protects the surgical wound from bacterial contamination, since the dressings are less likely to be opened during the following few days [21] . Hence, we preferred postoperative immobilization rather than allowing active ankle exercise. In our study we immobilized every patient with below knee pop slab. The average period of immobilization was 3.75 weeks (range 0-6 weeks). We achieved 30 degrees or more plantar flexion in 36 patients (75%) and 20 degrees or more dorsiflexion in 40 (83%) patients.
Complications
The overall complication rate following ORIF of ankle fractures varies considerably in the literature ranging from 1% to 40% [22] . In our study it was 21.8 percent. SSI is the most common complication following ankle fracture surgery. The incidence of SSI following operative treatment of ankle fractures varies considerably in the literature, ranging from 1.4% to 5.5% [22] . In our study it was 7.29 %. Korim et al. [23] in 2014, studied patient-and surgery-related risk factors for surgical site infection following open reduction and internal fixation of an ankle fracture. They found that surgical site infections result in lower functional scores as assessed by using the Olreud and Molander Ankle Score. In our study the mean Olreud and Molander Ankle Score among patients with surgical site infections was low i.e., 69. Poor results were obtained in among 48% patients. Time taken for full weight bearing was also longest i.e., 12.3 weeks among these patients.
Patients at higher risk for postoperative complications
A large population-based study conducted by Soohoo et al. 2009 [22] noted that open injuries, diabetes, old age, Weber C were strong risk factors predicting a complicated short-term postoperative course [24] [25] . [26] . A study of 57,183 surgically treated ankle fracture patients conducted by Soohoo et al. in 2009 [22] reported that diabetes is a strong predictor of short-term complications. In our study 40 % of patients who encountered with complications were diabetic leading to financial burden due to longer hospital stay.
Open injuries
Johnsen & Lance [27] did a study on open reduction and internal fixation in the field of open ankle fractures. They achieved 64% excellent, 23% good and 13% poor results. In our study group among the 12 compound fractures, excellent results were achieved in 2 (16.7%), good results in 6 (50%), fair results in 2 (16.7) and poor results in 2 (16.7%) patient in term of subjective outcome. The case which yielded poor results was Grade II injury associated with severe comminution of fibula above the syndesmosis. It was treated initially with thorough wound wash and pop slab 2 wks, followed by ORIF. In this case we noted fibular nonunion which was asymptomatic, The poor results in grade II & III compound fractures may be attributed to non-anatomic reduction, articular surface damage and delay in fixation of fractures. 
